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Abstract of JP902401 9 

PROBLEM TO BE SOLVED: To provide a test and 
treatment device for a tube, having an optical fiber 
built therein, in which rotation transmitting efficiency 
is excellent, an inner diameter can be obtained 
larger than the outer diameter, moderate rigidity is 
provided at the base side, and flexibility is given to 
the forward end side. SOLUTION: A main body tube 
14 is formed by a shape memory alloy tube 12 
where a groove 15 for giving flexibility is formed on 
the forward end part, and a resin tube 1 3 or a resin 
coat put on the outer periphery of the shape 
memory alloy tube 12. An image transmitting optical 
fiber 20 and a laser emitting optical fiber 21 are 
inserted in the inside of the main body tube 14 and 
fitted to the main body tube 14 in such a manner 
that the photo detecting surface and light emitting 
surface of the tips thereof are directed to the outside 
in the forward end part area of the main body tube 
14. 
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CLAIMS 


[Claim(s)] 

[Claim 1] The shape memory alloy tube with which the slot for giving flexibility to a point was formed, The body tube 
which consists of the resin tube or resin coat covered by the periphery of this shape memory alloy tube, The optical 
fiber for picture transmissions with which it was inserted in the interior of said body tube, and the light-receiving 
side at a tip was attached towards the exterior in the point field of said body tube, The inspection therapeutic 
device of a tubular organ with which it is inserted in the interior of said body tube, and the luminescence side at a 
tip is characterized by having the optical fiber for laser luminescence attached towards the exterior in the point field 
of said body tube. 

[Claim 2] The slot formed in the point of said shape memory alloy tube is spiral as a whole or an inspection 
therapeutic device of a tubular organ according to claim 1 which is the slot which makes the configuration where 
nothing and some places broke off annular [ which was arranged at intervals of predetermined ] by the connection 
section. 

[Claim 3] The slot formed in the point of said shape memory alloy tube is the inspection therapeutic device of the 
tubular organ according to claim 1 which is the continuous spiral slot. 


[Translation done.] 


* NOTICES * 


JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the inspection therapeutic device of the tubular organ which has an 

optical fiber for picture transmissions, and an optical fiber for laser luminescence. 

[0002] 

[Description of the Prior Art] Conventionally in endoscopes, such as gastrocamera, the optical fiber for picture 
transmissions and the optical fiber for illumination light are inserted in the tube which has flexibility, and what 
attached the light-receiving side and luminescence side at a tip of each optical fiber so that it might point to the 
exterior from the tip of a tube is used. 

[0003] It is required that it should have flexibility which turns at the tube of such an endoscope freely in accordance 
with rigidity required for pushing into the tubular organ of the body and the path of a tubular organ, and does not 
injure the wall organization of a tubular organ. Moreover, when rotating the base side of a tube so that it may be 
easy to turn the point of a tube towards desired, it is required that a tip side should rotate similarly in connection 
with it. 

[0004] For this reason, generally what the tube of the conventional endoscope put a tubed mesh between the 
duplex tubes of the inside and the outside which consist of synthetic resin, and was unified was used. That is, it is 
what gave the rotation convective for moderate rigidity and flexibility being acquired and turning a point towards 
desired by laying a tubed mesh underground as reinforcing materials. 

[0005] Moreover, while the optical fiber for laser luminescence is inserted in the tube of an endoscope, the 
luminescence side at the tip is attached so that it may point to the exterior from a tube tip, and inspecting the wall 
organization in a tubular organ, treating by irradiating laser light at the affected part is also performed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in order to make the structure which put a tubed mesh 
between the duplex tubes of synthetic resin by the tube of the above-mentioned conventional endoscope, the thing 
of the size which the wall thickness surely becomes thick, becomes what has a quite big outer diameter if a bore 
required to insert an optical fiber etc. is secured, for example, can be inserted into a tubular organ with a thin blood 
vessel etc. had the problem of being hard to make. 

[0007] Therefore, it is in offering the thing which has moderate rigidity in a base side so that it may excel in rotation 
convective as a tube which lets an optical fiber pass in the inspection therapeutic device of the tubular organ in 
which the purpose of this invention built the optical fiber, a large bore can be taken to an outer diameter and it may 
further be easy to insert in a tubular organ and by which flexibility was given to the tip side. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the inspection therapeutic device 
of the tubular organ by this invention The shape memory alloy tube with which the slot for giving flexibility to a point 
was formed. The body tube which consists of the resin tube or resin coat covered by the periphery of this shape 
memory alloy tube. The optical fiber for picture transmissions with which it was inserted in the interior of said body 
tube, and the light-receiving side at a tip was attached towards the exterior in the point field of said body tube. It is 
inserted in the interior of said body tube, and the luminescence side at a tip is characterized by having the optical 
fiber for laser luminescence attached towards the exterior in the point field of said body tube. 

[0009] As for the slot formed in the point of said shape memory alloy tube, in this invention, it is desirable spiral as 
a whole or that it is the spiral slot which is a slot which makes the configuration where nothing and some places 
broke off annular [ which was arranged at intervals of predetermined ] by the connection section, or continued. 
[0010] In addition, the point field of the body tube in this invention is semantics including the case where notching 
and opening are prepared and attached in the middle of the point of not only the tip of a body tube but a body tube. 
[001 1] Moreover, although it is desirable to attach in the point of a shape memory alloy tube towards the exterior as 
for the light-receiving side of the optical fiber for picture transmissions, and the luminescence side of the optical 
fiber for laser luminescence, rather than the tip of a shape memory alloy tube, further, it can be made to be able to 
extend ahead and a resin tube can also be attached in the point of this resin tube ahead. 

[0012] Furthermore, in this invention, it lets the cable which has an ultrasonic probe not only in the optical fiber for 
picture transmissions, and the optical fiber for laser luminescence but in a point pass in a body tube, an ultrasonic 
probe is attached in the point of a body tube, and the ultrasonic laminagram by the ultrasonic probe may also be 
made to be obtained. 


[0013] 

[Function] Since the shape memory alloy tube used for the inspection therapeutic device of this invention has 
superelastic [ characteristic ], when it is made a thin path with thin meat, the flexibility of extent which can be 
inserted in tubular organs, such as a blood vessel, and the moderate rigidity needed for pushing are acquired. And 
since it is a metaled tube, it excels in rotation convective, and since sufficient rigidity is acquired even if it is thin 
meat, the advantage that a large bore can be taken to an outer diameter is acquired. 

[0014] Moreover, in the inspection therapeutic device of this invention, since the slot for giving flexibility to the 

point of the above-mentioned shape memory alloy tube is formed, when inserting into a tubular organ, sufficient 

flexibility is given to a point so that the organization of the wall of a tubular organ may not be injured. 

[0015] Furthermore, since the resin tube or the resin coat is covered by the periphery of the above-mentioned 

shape memory alloy tube, the body tube of the inspection therapeutic device of this invention is excellent also in the 

slipping property at the time of insertion. 

[0016] 

[Example] One example of the inspection therapeutic device of the tubular organ by this invention is shown in 
drawing 1 -4. The inspection therapeutic device 1 1 of this tubular organ is equipped with the body tube 14 which 
consists of a shape memory alloy tube 12 and a resin tube 13 covered by that periphery. As a resin tube 13, 
urethane resin, a fluororesin, etc. are adopted preferably, for example. 

[0017] The approach of fabricating the shape memory alloy tube 12 to one, for example on the occasion of shaping 
of the resin tube 13 as the junction approach of the shape memory alloy tube 12 and the resin tube 13, the method 
of carrying out heating contraction and making the resin tube 13 put on the periphery of the shape memory alloy 
tube 12, after putting the resin tube 13 on the periphery of the shape memory alloy tube 12, etc. are employable. 
However, the periphery of the shape memory alloy tube 12 may be coated with the resin film of the same quality of 
the material as the above-mentioned resin tube 13 instead of the resin tube 13. As this coating approach, dipping 
and a spray coating cloth are employable. 

[0018] The slot (slit) 15 where it was spiral as a whole, and some places broke off is formed in the point of the 
shape memory alloy tube 12. The part into which the slot 15 broke off the account of a top is making the connection 
section 16. The slot of such a configuration can be formed by the approach by machining of the approach by 
etching, cutting, laser processing, etc., etc. 

[0019] The outer diameter of the shape memory alloy tube 12 is 0.4-2.0mm. The outer diameter which was desirable 
and includes the resin tube 13 is 0.4-2.6mm. It is desirable. Moreover, the wall thickness of the shape memory alloy 
tube 12 is 0.05-0.2mm. It is desirable and the wall thickness of the resin tube 13 is 0.05-0.3mm. It is desirable. 
Furthermore, the die length of the point to which the die length of the body tube 14 whole had 500-2000 
desirablemm, the spiral slot 15 was established in the shape memory alloy tube 12, and flexibility was given is 100- 
600mm. It is desirable. 

[0020] Coating of the hydrophllic resin film may be further carried out to the periphery of the resin tube 13. As such 
hydrophilic resin film, the resin indicated by JP,4-14991,B, for example can be used. 

[0021] And the head 17 for light-receiving and the head 18 for luminescence have fixed through the adhesives 19 
grade, and in tip opening of the shape memory alloy tube 12 of the body tube 14, the optical fiber 21 for laser 
luminescence the optical fiber 20 for the picture transmissions it was connected [ picture transmissions ], and the 
end face of the head 18 for luminescence were connected [ laser / end face / of the head 17 for light-receiving ] 
passes along the interior of the shape memory alloy tube 12 of the body tube 14, and is pulled out from the end face 
of the body tube 14. In addition, the end face of the optical fiber 20 for picture transmissions is connected with the 
well-known television equipment which is not illustrated, and the end face of the optical fiber 21 for laser 
luminescence is connected with the well-known laser output unit which is not illustrated. 
[0022] As shown in d rawing 2 , the optical fiber 20 for picture transmissions is what carried out adhesion 
solidification of many optical fibers 22 of a book so that a geometric phase might suit those both ends in a bundle, 
and is constituted. And the objective image 24 is received through the objective lens 23 arranged by approaching 
light-receiving side 22a by the side of a tip, and the light by which outgoing radiation was carried out from outgoing 
radiation side 22b by the side of a end face is outputted as redevelopment 26 through the light-receiving lens 25. In 
addition, while holding many pixel fibers of a book into a quartz jacket and carrying out melting unification as an 
optical fiber 20 for picture transmissions, the product called the image guide which covered the periphery with the 
coat of silicon resin or a fluororesin can also be used. 

[0023] As shown in drawing 3 , the head 17 for light-receiving attached at the tip of the optical fiber 20 for picture 
transmissions was equipped with the tubed case 27 and the objective lens 23 with which tip opening of this case 27 
was equipped, and the point of the optical fiber 20 for picture transmissions was inserted from the end face of a 
case 27, and had fixed it to the inner circumference of a case 27 in the adhesives 28 grade. It points to light- 
receiving side 22a of each optical fiber 22 of the optical fiber 20 for picture transmissions outside through the 
objective lens 23. 

[0024] On the other hand, as shown in drawing 4 , the head 18 for luminescence attached at the tip of the optical 
fiber 21 for laser luminescence was equipped with the tubed case 29 and the condenser lens 30 with which tip 
opening of this case 29 was equipped, and the point of the optical fiber 21 for laser luminescence was inserted from 
the end face of a case 29, and had fixed it to the inner circumference of a case 29 in the adhesives 31 grade. And it 
points to luminescence side 21a of the optical fiber 21 for laser luminescence outside through the condenser lens 
30. 
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[0025] If the operation of this inspection therapeutic device 11 is explained, when using, for example as an 
angioscope, after inserting guide wire endermically from the artery of an arm or a guide peg first, making the 
affected part aiming at the tip of this guide wire reach, inserting a balloon catheter along with guide wire and 
extracting guide wire, the balun at the tip of a catheter is blown up and a blood flow is stopped temporarily. 
[0026] And after inserting the inspection therapeutic device 11 into a catheter and making the affected part aiming 
at the tip reach, the taper for lighting is made to irradiate from the head 18 for luminescence through the optical 
fiber 21 for laser luminescence, the reflected light is received with the head 17 for light-receiving, and image display 
of the condition of delivery and a blood vessel wall is carried out to television equipment through the optical fiber 20 
for picture transmissions. And when there is a part which should be removed, for example, laser light is irradiated 
towards the affected part through the optical fiber 21 for laser luminescence from the head 18 for luminescence, 
and the affected part is burned and removed with laser light. 

[0027] In the above actuation, by the slot 15 which has moderate rigidity, and pushing into a catheter or a blood 
vessel tended to carry out, and was established in the point of the shape memory alloy tube 12 since the body tube 
14 had the shape memory alloy tube 12, since a point has flexibility, the inspection therapeutic device 11 of this 
invention can prevent injuring the organization of a blood vessel wall. Moreover, since the point of a tube 14 rotates 
correctly in proportion [ almost ] to it when rotating the base side of the body tube 14 (rotation convective is good), 
it is easy to turn the head 17 for light-receiving, and the head 18 for luminescence towards desired, and actuation 
can be ensured [ quickly and ]. 

[0028] In addition, not only the above-mentioned approach but the thing for which it can insert into a tubular organ 
by various kinds of approaches, for example, the inspection therapeutic device of this invention is directly inserted 
into a tubular organ not using guide wire, a catheter, etc. is possible for the inspection therapeutic device of this 
invention. 

[0029] Moreover, the inspection therapeutic device of this invention may let the cable which has an ultrasonic probe 
not only having the optical fiber for picture transmissions, and the optical fiber for laser luminescence but an 
ultrasonic wave oscillator at a tip pass in a body tube, and may attach an ultrasonic probe in the point of a body 
tube. 

[0030] Furthermore, it may let the suction tube for attracting the affected part organization which let the remaining 
space of the body tube 14 pass, for example, was removed with laser light etc. pass, or can also draw in, using the 
remaining space of the above-mentioned body tube 14 as it is. 

[0031] Other examples of the inspection therapeutic device of the tubular organ by this invention are shown in 
drawing 5 . In addition, in drawing 5 , a same sign will be substantially given to the same part with the example of 
drawing 1 -4, and the explanation will be omitted. 

[0032] Although this inspection therapeutic device 41 is equipped with the body tube 44 which consists of a shape 
memory alloy tube 42 and a resin tube 43 covered by that periphery like said example, it serves as a spiral slot 
where the slot 45 formed in the point of the above-mentioned shape memory alloy tube 42 continued. And that 
pitch is narrowed and its flexibility improves more, so that this spiral slot 45 goes to the point of the shape memory 
alloy tube 42. In this case, as for the width of face B by the side of 5-20mm and a tip, in the coil part formed of the 
spiral slot 45, it is [ the width of face A by the side of a base ] desirable to make it set to 0.1 -2mm. Moreover, 
storage processing is carried out so that J typeface at which the point of the shape memory alloy tube 43 turned 
slightly in the inside of the body may be made, and in this example, it is easy to turn the tip of the head 17 for light- 
receiving, and the head 18 for luminescence towards desired by it. 

[0033] In addition, in drawing 1 and the example of 2, the tip of the resin tubes 13 and 43 may be made to extend 
further from the tip of the shape memory alloy tubes 12 and 42, and the head 17 for light-receiving and the head 18 
for luminescence may be attached at the tip of the resin tubes 13 and 43. In that case, since the point of the body 
tubes 14 and 44 serves as only the resin tubes 13 and 43, the flexibility in a point can be raised more. 
[0034] The respectively different example of the shape memory alloy tube used for the inspection therapeutic 
device of this invention is shown in drawing 6 -8. 

[0035] The spiral slot 53 where the shape memory alloy tube 52 shown in drawing 6 followed the point is formed. 
Although the pitch of a slot 53 is the same, he is trying for the width of face D by the side of 5-20mm and a tip to 
be set to 0.1-2mm by the width of face C by the side of a base in the coil part which is so large that the flute width 
goes to a point, consequently is formed of the spiral slot 53. Moreover, the tip 54 of a slot 53 has stopped at this 
side which reaches at the tip of the shape memory alloy tube 52, and rose injury prevention of the point is carried 
out by it. 

[0036] Furthermore, a point is used as thin meat at the shape of a taper, and he is trying for the flexibility of this 
shape memory alloy tube 52 in a point to improve further. Such processing can be performed by the approach by 
etching, and the approach by center loess polish. 

[0037] As a whole, more than one are located in a line, and the shape memory alloy tube 62 shown in drawing 7 is 
formed in the point so that spacing may become [ the annular slot 63 ] narrow gradually toward a shaft-orientations 
tip. As for the annular slot 63, the annular part in which some places have broken off and were formed between 
slots 63 by it of the connection section 64 is connected with shaft orientations. Moreover, the point of a metal tube 
62 lets the periphery be thin meat like said example at the shape of a taper. 

[0038] The shape memory alloy tube 72 shown in drawing 8 has the slot 76 where nothing and some places broke 
off the shape of a spiral by the connection section 75 as a whole to the point. In addition, as for the width of face W 
of the connection section 76, it is desirable to be referred to as 1 / 15 - 1/5 of the perimeter. [ of the shape 
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memory alloy tube 72 ] Moreover, the spacing is narrowed as a slot 76 goes to the point of the shape memory alloy 
tube 72. Furthermore, the point of the shape memory alloy tube 72 lets the periphery be thin meat like said example 
at the shape of a taper. And coating of the resin coat 73 is carried out to the periphery of this shape memory alloy 
tube 72, and the body tube 74 of the inspection therapeutic device of this invention is constituted by it. As a resin 
coat 73, urethane resin, a fluororesin, etc. are used preferably. 

[0039] Other examples of the optical fiber for laser luminescence are shown in the optical-fiber list for picture 
transmissions used for the inspection therapeutic device of this invention at drawing 9 . 

[0040] Like said example, many optical fibers 20 for picture transmissions consist of optical fibers of a book, and the 
optical fiber 21 for laser luminescence consists of one optical fiber. However, in this example, the optical fiber 22 of 
the a large number book which constitutes the optical fiber 20 for picture transmissions, and the optical fiber 21 for 
laser luminescence are bundled together by the tip side at least. Moreover, in the end face side, it branches to each, 
and the optical fiber 20 for picture transmissions is connected to well-known television equipment, and the optical 
fiber 21 for laser luminescence is connected with the well-known laser output unit. 

[0041] And the point of the optical fiber 22 of the a large number book which constitutes the optical fiber 20 for 
picture transmissions, and the optical fiber 21 for laser luminescence was inserted in the tubed case 81 which 
constitutes the head 81 for luminescence and light-receiving, and has fixed with adhesives 83. Moreover, 
luminescence side 21a of the optical fiber 21 for laser luminescence is arranged at the core of light-receiving side 
22a of the optical fiber 22 of the a large number book which constitutes the optical fiber 20 for picture 
transmissions, and the lens 84 attached at case 81 tip has become what served both as the condenser lens and the 
objective lens. 

[0042] Thus, since both optical fibers are used more as a compact and the head 81 for luminescence and light- 
receiving also ends by one by unifying the optical fiber for picture transmissions, and the optical fiber for laser 
luminescence, and communalizing the head for luminescence, and the head for light-receiving, the building envelope 
of a body tube can be used more effectively. 
[0043] 

[Effect of the Invention] Since according to the inspection therapeutic device of this invention the outside of the 
shape memory alloy tube which formed the slot in the point was covered with the resin tube or the resin coat and 
the body tube was constituted as explained above, when inserting into a tubular organ, the moderate rigidity needed 
for pushing into a base side is given, and flexibility which does not injure the organization of a tubular organic wall is 
given to a tip side. Moreover, since the body tube using a shape memory alloy tube can be excellent in rotation 
convective, can be made to be able to follow in footsteps of rotation actuation by the side of a base and can rotate 
a tip side, it becomes easy to turn it towards a request of the light-receiving side and luminescence side of the 
optical fiber for picture transmissions, and the optical fiber for laser luminescence, and it can perform inspection and 
a therapy quickly and correctly. Furthermore, since a shape memory alloy tube gives sufficient rigidity and the 
outstanding rotation convective even if it is thin meat, it can offer the inspection therapeutic device which can take 
a large bore to an outer diameter, for example, can be inserted also in a blood vessel with a thin cerebral blood 
vessel etc. 
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* NOTICES * 


JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing one example of the inspection therapeutic device of the tubular organ 
by this invention. 

[Drawing 2] It is the ** type explanatory view showing an example of the structure of the optical fiber for picture 
transmissions used for the inspection therapeutic device of the tubular organ by this invention. 
[Drawing 3] It is the outline sectional view showing an example of the head for light-receiving used for the 
inspection therapeutic device of the tubular organ by this invention. 

[Drawing 4] It is the outline sectional view showing an example of the head for luminescence used for the inspection 
therapeutic device of the tubular organ by this invention. 

[Drawing 5] It is the sectional view showing other examples of the inspection therapeutic device of the tubular organ 
by this invention. 

[Drawing 6] It is the side elevation showing other examples of the shape memory alloy tube used for the inspection 
therapeutic device of the tubular organ by this invention. 

[Drawing_ 71 It is the side elevation showing the example of further others of the shape memory alloy tube used for 
the inspection therapeutic device of the tubular organ by this invention. 

[Drawing 8] the example of further others of the shape memory alloy tube used for the inspection therapeutic 
device of the tubular organ by this invention is shown — it is a notching sectional view a part. 

[Drawing 9] It is the fragmentary sectional view showing other examples of the optical fiber for laser luminescence 

in the optical-fiber list for picture transmissions used for the inspection therapeutic device of this invention. 

[Description of Notations] 

11 41 Inspection therapeutic device 

12, 42, 52, 62, 72 Shape memory alloy tube 

13 43 Resin tube 

14, 44, 74 Body tube 

15, 45, 53, 63, 76 Slot 

16, 64, 75 Connection section 

17 Head for Light-receiving 

18 Head for Luminescence 

20 Optical Fiber for Picture Transmissions 

21 Optical Fiber for Laser Luminescence 
21a Luminescence side 

22 Optical Fiber 

22a Light-receiving side 
73 Resin Coat 

81 Head for Luminescence and Light-receiving 
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[Drawing 5] 
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